In a high-rate oxidation pond, 0.1 to 1.0% of the algal population of Scenedesmus obliquus was found to be infected by a chytrid. When suitable conditions developed, these infections burst into massive epidemics that killed most of the algae. The majoir factors triggering massive infections were optimal oxygen concentration and low concentrations of potassium and magnesium cations. The fungicide Benomyl was effective in preventing infection at a concentration of 1 mg/liter.
In a high-rate oxidation pond, 0.1 to 1.0% of the algal population of Scenedesmus obliquus was found to be infected by a chytrid. When suitable conditions developed, these infections burst into massive epidemics that killed most of the algae. The majoir factors triggering massive infections were optimal oxygen concentration and low concentrations of potassium and magnesium cations. The fungicide Benomyl was effective in preventing infection at a concentration of 1 mg/liter.
Epidemics of chytrids have been frequently described in outdoor mass cultures of several freshwater algae, including Scenedesmus (3, 7) . By selectively killing certain strains, the chytrids control population dynamics and the sequence of population peaks (8) . The particular sensitivity of Scenedesmus strains to parasitic fungi has been used for classification within this algal genus (5) and in others (4) . We noticed, during a study of the growth of Scenedesmus obliquus in high-rate sewage oxidation ponds, that 0.1 to 1.0% of the algae were always infected with an unidentified chytrid. The infection sometimes burst out into epidemics, causing a massive dieoff of the algae. The work described in this study was aimed at both identifying the factors that prevented the development of chytrid epidemics and characterizing the environmental conditions that triggered them in high-rate sewage oxidation ponds.
MATERIALS AND METHODS
Organisms and culture conditions. S. obliquus cells were axenically grown under laboratory conditions in Zehnder and Gorham medium as previously described (1). S. obliquus cells infected with a Chytridium sp. were collected from a local high-rate sewage oxidation pond. They were washed twice with growth medium, diluted, mixed with an axenic host culture, and plated on soft-agar plates (0.6%) containing penicillin G (200 U/ml). Growth of the parasite resulted in the formation of clear plaques in the algal mat after 4 to 6 days of incubation at 30°C in the light. A plaque free of carry-over bacterial contaminants was picked and used to reinfect a pure S. obliquus culture, which consequently lysed after 48 h.
After centrifugation of the lysate (500 x g, 15 min), the supernatant was removed and stored at 4°C to serve as fungal spore stock for infection experiments.
Methods. The effect of test variables was followed was 5 to 10 um in the absence of glucose and 25 determined by plaque assay (Fig. 2) . They may to 50 um in its presence.
also be directly enumerated with the aid of a Plaque assay and one-step growth exper-microscope. Both methods produced reproduciiments. The number of free zoospores may be ble results and were in good agreement with one another. Plaque assays showed a recovery of 60 to 70%. Therefore, one-step growth experiments were carried out to find the zoospore burst size of the mature sporangium (Fig. 3) . As can be seen, after incubation with recently released zoospores (3 to 4 h), the latent period was ca. 12 h; after infection with 7-day-old lysates, there was a 36-h latent period. However, the burst size was the same in both cases, approxiimately 200 zoospores per sporangium.
Development of infections under various light conditions. Results of infection experiments under light and dark conditions and in the presence and absence of glucose are summarized in Table 1 .
The results of infections in the dark were inconsistent in mineral medium, ranging from 5 to 20% of infected cells, and were completely blocked by the addition of glucose. The addition of glucose in the light did not inhibit lysis of Scenedesmus cells. To determine whether a particular wavelength was involved in the host-parasite interaction, cells were infected and incubated at several wavelengths (Table 2) .
Infected cells lysed only when illuminated with 620 to 680 nm of light (Table 2 ). Since this is the major wavelength that provides the necessary energy for photosynthesis, we now tested whether the concentrations of oxygen in the incubation flasks affected the infective process (Table 3) . Saturation levels of oxygen as well as anaerobic conditions prevented infection and lysis of the algae. Variation of oxygen concentration between 3.5 and 13 mg/liter had no effect on the infective cycle. Table 3 shows that algal growth is not necessary for infection and lysis. Both processes occur if oxygen concentrations are optimal; there is no glucose requirement.
Effect of cations on infection of S. obliquus by Chytridium sp. The infective cycle was not affected by washing the cells and zoospores in double-distilled water and then replacing the growth medium with double-distilled water. Addition of Mg2e or K+ at concentrations of 10-2 M or higher inhibited the development of the fungus, while Ca2l and Na+ had no effect (Table 4) . The algal growth rate was not affected by replacing 90% of the sodium in the growth medium by potassium and lowering the calcium concentration to 10% of its original value (Fig.  4) . In this modified medium, no infection occurred upon growth, nor did infected cells lyse when transferred to it.
Effect of fungicides. Concentrations of up to 0.8 ,ug of Benomyl per ml did not inhibit the infectious cycle, and the cultures lysed (Fig. 5) . At higher concentrations (1 to 2 ,ug/ml), Benomyl prevented fungal development, and the growth rate was normal.
DISCUSSION
The results of the experiments performed under various light and oxygen conditions showed that the availability of an optimal concentration of oxygen is a critical factor in maintaining the infective cycle of the parasitic chytrid on S. obliquus. The infective cycle was arrested and no lysis occurred when S. obliquus was incubated with chytrid zoospores under conditions that reduced the oxygen conicentration (Tables  1 to 3) , such as illumination with suboptimal wavelengths, or the addition of glucose to the medium, which increased the alga's respiration rate (A. Abeliovich, unpublished data). Similar arrest and inhibition of lysis occurred upon increasing the oxygen concentration to toxic levels.
In sewage oxidation ponds, drastic depletion of the pond's oxygen during the night due to high biological oxygen demand loading and supersaturation of the ponds with oxygen during the day due to photosynthesis (1) may play an (3, 7, 8 
